The optical conductivity of ferromagnetic Fe was calculated with an interpolation scheme fit to first-principles energy bands for paramagnetic Fe with a constant exchange splitting. Most of the contributions to the conductivity originate in the minority-spin bands, making the rigid splitting a valid assumption. The inclusion of electric-dipole matrix elements is essential for obtaining agreement with experiment. The locations of the transitions in the band structure were found by plotting contributions from differential volumes throughout the irreducible wedge of the Brillouin zone, including dipole matrix elements. The strong transitions around 2.5 eV occur between flat bands in large regions of the zone, regions not associated with symmetry points, lines, or planes. The transitions near 6 eV originate in a smaller volume of k space near a symmetry line, associated with an interband critical point.
I. INTRODUCTION Reliable measurements of the optical properties of iron have been made over the past decade or so. The dielectric function consists of a free-electron contribution, the Drude term, and a contribution from interband excitations of electrons. Since the latter contribute, in principle, down to zero photon energy, and in practice to energies of about 0.05 eV, ' it has not been practical to efFect a separation of the two terms. Early attempts to interpret the optical properties, i.e. , assign particular interband transitions to each structure, necessarily used early calculations of the electronic structure of Fe, de- picted as energy bands along symmetry lines and a density of states, both in two plots, one for electrons of each spin.
The conclusion reached by various authors disagreed. This was natural, because the bands they used were not identical, dipole matrix elements were not used, for they were not available, and spin flips were sometimes considered and sometimes not. In particular, the imaginary part ez of the dielectric function, or the real part a, of the conductivity, for Fe has only two structures, one near 2.5 eV and one near 6 eV. Consideration of only the band structure along symmetry lines shows that six possible transitions are allowed by group theory which can contribute to the 2.5-eV structure. They lie along the lines 3, A, I', D, X, and 6, and all may have a reasonably large joint density of states. Figure 3 shows the contributions of the majority-and minority-spin bands. These Sgures demonstrate that dipole matrix elements are necessary to obtain a physically meaningful calculated spectrum and that the minorityspin bands dominate the optical spectra below about 5 eV. The spectral feature(s) peaking at 6 eV arise(s) equally from majority-and minority-spin bands. Figure   4 shows the effect of omitting the dipole matrix elements from the calculation. The structure at 6 eV occurs pri- are shown on the grid in Fig. 5 , and the corresponding plots of the bands is also shown. Similar plots for the structure at 6 eV are shown in Fig. 6 . These plots are discussed immediately below.
III. DISCUSSION Figure 5 shows the origins of all interband transitions in the 2.4-2.9-eV region, contributing to the peak in o & at 2.6 eV. They originate in a column of irregular cross section rising normally from near the center of the I-8-S plane in the irreducible wedge, and continuing almost to the P point. Little strength arises from states on symmetry lines or points. One would guess that these are transitions between bands or band pairs which are very Bat throughout much of the Brillouin zone, and this proves to be correct. Figure 5 also shows a plot of the band structure along three mutually orthogonal lines in k space passing through this region, including a line from P to the I -H-N plane below it. There are two pairs of bands straddling the Fermi level with separations in the 2.4-2.9-eV range.
The identifications of the peak in cr, made previously tended to be to transitions along symmetry lines, e. g., along X and D. These lines do not contribute much strength to the conductivity, but the fiat bands identi6ed along these lines are the same bands that do contribute dominantly in other parts of the Brillouin zone. Nautiyal and Auluck attribute these transitions to regions of the Brillouin zone near N and P, and along h. We find that regions near N and P do contribute (Fig. 5) , but not the region near the 5 line. Figure 6 shows the origin of the conductivity peak near 6 eV. The important contributions come from a small volume about halfway along the 6 line between I and H. Interband critical points can be identi6ed by locating extrema along the three lines in k space, then examining the band separations in two orthogonal directions through those points. In this way an interband critical point, shown by arrows in Fig. 6 ' The peak at 1 eV in the cr, spectrum calculated by Laurent et 
